Developmental and behavioral effects of acrylamide in Fischer 344 rats.
Human exposures to acrylamide (ACR), a known neurotoxicant, can occur via a variety of substances, including cigarette smoke and the ingestion of certain carbohydrate-based foods cooked at high temperatures. In this study, Fischer 344 sperm plug-positive female rats were treated daily with ACR (0, 0.5, 1.0, 2.5, 5.0 or 10.0 mg/kg/day) by gavage beginning on gestation day 7. Dosing of dams ended when litters were born; pups received daily gavage at the same dose as their dam from postnatal day (PND) 1 through PND22. Pups were tested using a battery of behavioral assessments from PNDs 4-22. Statistically significant decreases in body weight were observed in pups exposed to ACR at doses as low as 1.0 mg/kg/day (treatmentxday; repeated measures ANOVA, P<0.0001). No statistically significant differences among treatment groups were observed in righting reflex, forelimb hang, or open field measures of activity. Statistically significant effects of ACR were observed at the 10 mg/kg/day dose on negative geotaxis performance (P<0.01) and a linear trend in fall-time latencies on Rotarod performance on PNDs 21-22 (P<0.05), with higher doses producing shorter latencies. These results suggest that ACR exposure produces deficits in development and motor coordination that are observable before weaning.